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Hands-free function 

field of the invention 

5 The present invention relates to the hands-free function in a mobile 

station. 

BACKGROUND OF THE INVENTION 

10 Several accessories for mobile stations are commercially available 

for implementing the hands-free function. Ericsson manufactures an accessory 
HPR-08 for a mobile station. The HPR-08 comprises two earpieces, a micro- 
phone and an FM radio module. A cord interconnects the earpieces, the mi- 
crophone and the FM radio module. The FM radio module can be attached to 

15 the bottom connector of certain mobile telephone models (for example Er- 
icsson T10). This allows the radio to be listened to via the earpieces. When a 
call comes in, the radio is automatically muted, and once the call has been an- 
swered (for example by pushing the yes button in the mobile telephone), the 
earpieces can be used for listening to the call and the microphone for talking. 

20 The accessory HPM-10 for an Ericsson mobile station can also im- 

plement the hands-free function. The HPM-10 comprises two stereo ear- 
pieces, a microphone and an MP3 audio player. A cord comprising a button for 
answering a call interconnects the earpieces, the microphone and the MP3 
player module. The MP3 player module can be fastened to the bottom con- 

25 nector of certain mobile telephone models (for example Ericsson T10). The 
MP3 player module is powered by the mobile telephone. This allows music to 
be listened to by the earpieces from the MP3 audio player. When a call comes 
in, the MP3 audio player is automatically muted, and the earpieces can be 
used for listening to the call and the microphone for talking once the call has 

30 been answered (for example by pushing the button on the cord). 

US 5,978,689 (Figure 1) discloses an implementation that inte- 
grates an audio set and a radiotelephone into the same housing 10. The im- 
plementation also comprises earpieces 11, interconnected by a headband 12, 
and a microphone 13. A cord 14 can be used to connect the housing 10 and 

35 the earpiece/microphone combination 11 to 13. For this purpose, the housing 
10 comprises a jack 15, with which a plug 16 at the end of the cord 14 mates. 
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With the microphone 13 in an upper position, the earpieces 1 1 can be used for 
listening to an audio program from the audio device. When the microphone 13 
is moved to a lower position, the earpieces 1 1 and the microphone 13 can be 
used for listening to a call and for talking. 

5 

SUMMARY OF THE INVENTION 

In the present invention, the hands-free function has been devel- 
oped further. According to a first aspect of the invention there is provided an 
10 apparatus for implementing a hands-free function, the apparatus comprising a 
mobile station and a headset, the apparatus comprising: 

means for transferring an audio signal of a call between the mobile 
station and the headset for hands-free implementation of the call. 

The apparatus is characterized in that the mobile station and the 
1 5 headset both comprise: 

a short-range radio transceiver for wireless transfer of files between 
the mobile station and the headset, and that the headset comprises: 

a memory means for storing the files. 

According to a second aspect of the invention there is provided a 
20 headset which comprises means for transferring an audio signal of a call be- 
tween the headset and a particular mobile station. 

The headset is characterized in that the headset comprises: 
a short-range radio transceiver for wireless transfer of files between 
said mobile station and headset, and 
25 a memory means for storing the files. 

According to the invention, a memory means, for example a mem- 
ory card slot, into which a memory card is detachably connectable, is disposed 
in the headset or in connection thereto. Alternatively or in addition, the headset 
can be provided with fixed memory. The invention enables wireless transfer of 
30 files from a terminal over a short-range radio connection to the fixed memory 
or to the memory card detachably connectable to the memory card slot. For 
this purpose, the terminal and the headset comprise a short-range radio trans- 
ceiver, for example an LPRF transceiver (Low Power Radio Frequency). Ac- 
cording to an embodiment of the invention, the terminal is a mobile station in a 
35 cellular network. 

An LPRF connection is a point-to-point connection, in which infor- 
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mation, for example data, speech or video image, is transferred over the radio 
path at low transfer power. Bluetooth technology is an example of standard- 
ized technology using an LPRF connection. Herein, a short range refers to a 
range of about ten meters. 
5 In a preferred embodiment of the invention, said files are user files. 

User files refer for example to files created, edited or stored by a user. User 
files may contain for example multimedia, such as multimedia files in the AVI 
format or audio/video files coded according the MPEG standard or music files, 
such as MP3 music files. According to an embodiment of the invention, the 

10 headset comprises a multimedia player, such as an MP3 player, which de- 
codes the multimedia file stored in the memory means of the headset, such as 
an MP3 music file. The user has the option to either listen to music decoded 
by the multimedia player from the earpieces of the headset or, when a call 
comes in, to listen to the call via the earpieces and speak to the microphone 

15 using the hands-free function. 

Furthermore, according to an embodiment of the invention, the mul- 
timedia player reproduces a multimedia file comprising both image and sound. 
In this embodiment, the headset comprises, in addition to earpieces, a sepa- 
rate display means, allowing the user to follow the moving image by means of 

20 the display means and to listen to the sound via the earpieces. 

According to an embodiment of the invention, a headband me- 
chanically interconnects the earpieces comprised by the headset, both of 
which comprise a speaker. The headband is provided with an electronics 
module comprising a memory card slot, a short-range radio transceiver and a 

25 multimedia player. The user interface of the headset and the multimedia 
player is introduced to the terminal over an LPRF connection. 

An advantage of the invention is that placing a memory card in the 
headset allows the size of the terminal to be kept small. In addition, when the 
terminal is a mobile station, the standby time of the terminal can be length- 

30 ened according to the invention as compared with a prior art solution, since in 
the invention, a battery placed in connection with the headset carries out the 
power supply of the headset independently of the mobile station. Another ad- 
vantage is that, owing to the LPRF connection, no disturbing cord is required 
between the headset and the terminal. A further advantage is that a separate, 

35 bulky MP3 player module no longer has to be fastened to the terminal, as is 
the case in prior art solutions, since, according to a preferred embodiment of 
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the invention, the memory card and the multimedia player, such as an MP3 
player, are placed in the headset. At the same time, memory is released in the 
terminal (for example a mobile station/telephone), since the memory card for 
storing multimedia files is now placed in the headset. Even though the elec- 
5 tronics module (comprising for example a memory card slot including elec- 
tronics) is now placed in the headset or in connection with the headset, the 
size of the headset does not increase significantly, since the user interface of 
the headset is placed in the terminal. 

10 BRIEF DESCRIPTION OF THE DRAWINGS 

In the following, the invention will be described in greater detail with 
reference to the attached drawings, in which 

Figure 1 shows a prior art implementation of the hands-free func- 

15 tion, 

Figure 2 shows a preferred embodiment of the invention, 
Figure 3 is a block diagram of the headset and terminal of the in- 
vention, 

Figure 4 shows an alternative embodiment of the invention, and 
20 Figures 5a and 5b schematically show the user interface of a head- 

set on the display of a terminal. 

DETAILED DESCRIPTION 

25 Figure 1 was explained above in connection with prior art. Figure 2 

illustrates a preferred embodiment of the invention. The preferred embodiment 
of the invention comprises a headset 21 and a mobile telephone 22 in a cellu- 
lar network. 

The headset 21 comprises two stereo earpieces 23 (right and left), 
30 each of which comprises a speaker 24 for stereo playback of music. The 
headset 21 also comprises a microphone 25, a headband 26 and an electron- 
ics module 27. The details of the electronics module, which comprises, among 
other things, a Bluetooth transceiver as a short-range radio transceiver for es- 
tablishing a Bluetooth connection 29 between the headset 21 and the mobile 
35 telephone 22, will be described in greater detail in connection with Figure 3. 
The size of the headband 26 is so arranged that, once placed on a person's 
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head, the earpieces 23 are placed over the ears. The electronics module 27 is 
preferably fastened to the headband 26. For fastening, an appropriate fasten- 
ing mechanism, such as a sticker or a clincher (not shown in the figure), is 
used. The electronics module 27, the earpieces 23 and the microphone 25 are 
5 electrically interconnected by conductors (not shown in the figure). 

Alternatively (see Figure 4), if the headband 26 is not used, the 
earpieces 23 can be made smaller and lighter, and can thus be inserted in the 
ears. The electronics module 27 of the headset can be arranged as a separate 
portable module, cords 28 connecting the earpieces of the headset and the 

10 electronics module, and the microphone 25 can also be placed on the cord, 
thus being in its position of use close to a person's mouth or throat. This al- 
lows the electronics module 27 to be kept in the user's breast pocket, for ex- 
ample, when the earpieces 23 are in the user's ears. The electronics com- 
prised by the electronics module weigh about 50 to 100 grams, for example. 

15 An alternative is for the headset not to have any microphone. In this 

case, for example a directional microphone can be placed in the mobile tele- 
phone, and the user of the mobile telephone can use this microphone in the 
hands-free function. 

Figure 3 shows block diagrams of the headset 21 and the mobile 

20 telephone 22. The electronics module 27 of the headset comprises a proc- 
essing unit, which comprises a processor MCU (Master Controlling Unit). This 
may be a micro controller, microprocessor or DSP circuit (Digital Signal Proc- 
essor), for example. 

The processing unit comprises a memory, which comprises an MP3 

25 player, i.e. an MP3 player application, a WAP server application (Wireless Ap- 
plication Protocol), WAP and Bluetooth protocols, and a memory card driver. 
The MP3 player application is capable of decoding music files coded in the 
MP3 format. The WAP server application is used for transferring the user in- 
terface of the headset to the mobile telephone. Data transmission between the 

30 headset and the mobile telephone is preferably carried out by the WAP and 
Bluetooth protocols over the Bluetooth connection 29. The memory card driver 
is a computer program that controls the data transmission to and from the 
memory card placed in the memory card slot. 

The electronics module 26 comprises a Bluetooth transceiver BT2, 

35 which is capable of sending and receiving information in accordance with the 
Bluetooth protocols in the 2.4 GHz frequency range by means of its antenna 
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ANT2. The antenna ANT2 can be an antenna inbuilt in the shell of the elec- 
tronics module. Alternatively it can be an external antenna. The electronic 
module also comprises for example a lithium/polymer battery (Li-Pol) as the 
power source. The battery is not shown in Figure 3. Figure 3 also shows the 
5 microphone 25 in the headset 21, and an A/D converter for converting an 
analog audio signal coming from the microphone to the processing unit into 
digital form. Figure 3 further shows right and left speakers 24a, 24b in the ear- 
pieces 23, and D/A converters for converting a digital audio signal coming from 
the processing unit to the earpieces 23 into an analog signal. 
10 The headset 21 also comprises a button 31, which is pressed from 

the headset for answering a call coming to the mobile telephone 22. Alterna- 
tively, the headset 21 may comprise a switch for indicating the position of the 
microphone 25, whereby a call can be answered by turning the microphone 25 
from an upper position to a lower position (Figure 2). US 5,978,689 discloses a 
15 similar solution. 

Although, according to the invention, the user interface of the head- 
set 21 is introduced to the display of the mobile telephone 22 in a manner to 
be described later, the headset may also comprise a basic user interface UI2 
(Figure 3), which gives the user an option to use the headset also without the 
20 mobile telephone. Said basic user interface UI2 may be implemented by some 
buttons 30 disposed in the electronics module (Figure 2) for example for acti- 
vating and inactivating the playback of music and for manually adjusting the 
volume level in the earpieces. 

The mobile telephone 22 (Figure 3) comprises a processor MPU 
25 and the following parts functionally connected to the processor: a memory 
MEM, a user interface Ul, a radio part RF and a Bluetooth transceiver BT for 
establishing a Bluetooth connection between the mobile telephone 22 and the 
headset 21. The processor MPU is preferably a microprocessor, a micro con- 
troller or a digital signal processor (DSP). The memory MEM comprises a 
30 permanent, non-volatile memory (ROM, read only memory) and a random ac- 
cess memory (RAM). The radio part RF can transmit radio frequency signals, 
such as speech or other information in a coded form, to a base station in a 
cellular network, and receive signals from a base station with its antenna AER. 
The user interface Ul provides the user with a display and a keyboard for using 
35 the mobile telephone 22. According to the invention, the user interface of the 
headset 21 is introduced to the user interface Ul of the mobile telephone, 
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whereby the mobile telephone is able to control the functions of the headset. 
The Bluetooth transceiver BT is able to transmit and receive information in the 
2.4 GHz frequency range with its antenna ANT in accordance with Bluetooth 
protocols. The antenna may be an inbuilt antenna. It may alternatively be an 
5 external antenna. 

The software of the mobile telephone 22 is typically stored in the 
permanent memory. The processor MPU uses the software to control the op- 
eration of the mobile telephone 22, such as the use of the radio part RF and 
the Bluetooth transceiver BT, the display of information at the user interface Ul 
10 and the reading of inputs received from the user interface Ul. The software 
comprises WAP and Bluetooth protocols and a WAP browser application, i.e. 
what is known as a micro browser. The processor MPU uses the RAM as a 
temporary buffer memory when processing information. The WAP browser 
application can be used in a known manner for searching for and retrieving 
15 files, such as music files, from the Internet. 

According to the invention, the user interface of the headset 21 is 
introduced to the mobile telephone 22. This is preferably accomplished with 
WAP over Bluetooth technology. The headset comprises a WAP server appli- 
cation and the mobile telephone a WAP browser application. The WAP 
20 browser application and the WAP server program communicate over the Blu- 
etooth connection using WAP protocols. Thus the WAP browser program can 
request that the user interface of the headset be transferred from the headset 
to the mobile telephone for example as a WML page or pages (Wireless 
Markup Language). WML Script objects can be combined with WML pages. 
25 Alternatively, a special application can be made and used instead of WAP 
over Bluetooth technology for transferring the user interface of the headset 21 
over the Bluetooth connection to the mobile telephone 22. 

Figures 5a and 5b are highly simplified exemplary figures of the 
user interface of the headset 21 on the display of the mobile telephone 22 as 
30 WML pages, i.e. as what is known as a WML deck. Figure 5a shows a card of 
the WML deck, i.e. a WML page, on the display 51 of the mobile telephone 22. 
Displaying information on the display 51 is typically controlled by a part of the 
software of the mobile telephone 22 called a display controller. The topmost 
line, i.e. a header line 52, shows the header of the WML page, in the case of 
35 Figure 5a, the word 'HEADSET'. The header line may also show the number 
of the piece of music to be played, TRACK 2' and/or the title of the piece to be 
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played, 'SONG NAME 2'. In addition to the header line 52, several function 
words 53 are shown to the user. The user may move to the desired function 
word for example by using the scroll key (not shown in the figure) in the mobile 
telephone and activate the function by pressing the enter key in the mobile 
station or some other corresponding selection key (not shown in the figure). In 
the example of Figure 5a, the underlining of the function word 53 means that 
the activation of said function opens a new card from the WML deck on the 
display of the mobile telephone, i.e. a new WML page, which again shows new 
functions to be selected. The activation of the PLAY function starts the play- 
back of a music file. The PAUSE function interrupts the playback, and the 
playback can be resumed with the PLAY function from the point at which the 
playback was interrupted. The STOP function terminates the playback. The 
VOLUME DOWN function lowers the volume level of the earpieces. The 
VOLUME UP function increases the volume level of the earpieces. The 
PREVIOUS TRACK function initiates the playback from the beginning of the 
previous piece of music. The NEXT TRACK function initiates the playback 
from the beginning of the next piece of music. The REPEAT function is used 
to repeat the same piece. The OTHER function opens a new WML page in- 
cluding more functions, such as functions relating to the tone and balance of 
sound (not shown in the figure). The INDEX function opens a new WML page, 
which is illustrated in Figure 5b. 

Figure 5b illustrates a WML page showing the contents of a mem- 
ory card inserted in the headset as an index. The index comprises information 
on the files/pieces of music stored in the memory card. In addition to the name 
of the file/piece of music 'SONG NAME 1, SONG NAME 2, SONG NAME 3, 
said information may include for example the size of the file/piece of mu- 
sic. In the case of Figure 5b, the size of the piece of music SONG NAME 1 is 
2.14 megabytes, that of SONG NAME 2 4.51 megabytes and that of SONG 
NAME 3 3.38 megabytes. 

Let us next study an embodiment of the invention, which allows the 
user of the mobile station 22 to use the headset to listen to music and to 
speak by using the hands-free function. Herein, the use of the invention re- 
quires a headset 21 and a mobile telephone 22 of a cellular network. The cel- 
lular network may be for example a GSM network (Global System for Mobile 
Communications), a third generation mobile communication network or some 
other mobile communication network. 
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To start with, a memory card is inserted in the memory card slot of 
the headset 21, The memory card may include pre-stored MP3 music files, 
which are stored for example by means of a computer. Alternatively, the WAP 
browser in a mobile telephone can be used to search a communications net- 
5 work, such as the Internet, for MP3 music files to the mobile telephone in ac- 
cordance with WAP protocols. The MPU can further be used to transfer the 
MP3 music files via the Bluetooth transceiver in the mobile telephone over the 
Bluetooth connection to the Bluetooth transceiver in the headset and further by 
the processing unit via the memory card driver to the memory card slot to the 
10 memory card. 

The user is now able to start the playback of a piece of music either 
by activating the PLAY function from the user interface of the headset 21 in- 
troduced to the mobile telephone 22 or by pressing button 30 in the basic user 
interface UI2 in the headset (if the basic user interface is implemented in the 
15 headset). The MP3 player application in the headset then starts to decode the 
MP3 music file and the processing units transfers the decoded data to the D/A 
converters, which, in turn, convert the data from digital to analog form for the 
speakers 24a, 24b in the earpieces 23. The speakers 24a, 24b convert the 
analog signal into sound audible to the user. 
20 Should the user for example wish to adjust the volume level of the 

earpieces 23 higher, this is accomplished from the mobile telephone 22 by ac- 
tivating the VOLUME UP function. Information on the activation of the 
VOLUME UP function is transferred from the user interface Ul in the mobile 
telephone via the processor MPU, the Bluetooth transceiver BT and the an- 
25 tenna ANT in accordance with WAP and Bluetooth protocols across the Blue- 
tooth connection 29 to the headset 21. In the headset, the information is con- 
veyed via the antenna ANT2 to the Bluetooth transceiver BT2 and further to 
the processing unit. When the VOLUME UP function is concerned, the proc- 
essing unit then adjusts the volume level of the earpieces 23 a step higher. 
30 Information on the activation of the other functions (e.g. STOP, PAUSE etc.) is 
conveyed similarly from the mobile telephone to the headset. 

When the user is listening to music and a call is incoming to the 
mobile telephone 22, the user can answer the call by turning the microphone 
25 in the headset from the upper position to the lower position, whereby the 
35 playback of music stops. Alternatively, the call can be answered for example 
by pushing the answer key in the mobile telephone 22. 
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When the user of the mobile telephone wishes to make a call, he 
can make the call with the mobile telephone 22. The user can again use the 
earpieces 23 of the headset for listening to the call and the microphone 25 for 
talking. As the call is conveyed from the headset to the telephone and further 
5 towards a base station of the cellular network, the analog audio signal re- 
ceived by the microphone 25 is converted in the A/D converter into a digital 
signal, which is transferred to the processing unit of the headset 21. In the 
processing unit, the processor MCU transfers the digital signal to the Bluetooth 
transceiver BT2, which sends the signal over the radio path via the antenna 

10 ANT2 over the Bluetooth connection 29 to the mobile telephone 22. In the 
mobile telephone, the signal is received via the antenna ANT to the Bluetooth 
transceiver BT, from which it is transferred for processing to the MPU and fur- 
ther via the antenna AER in the radio part RF of the mobile telephone to the 
base station of the cellular network and further to the party receiving the call. 

15 When a call propagates in the opposite direction, a digital audio signal is con- 
veyed through said blocks in the opposite order with the exception that, in the 
headset, instead of to the A/D converters and the microphone, the digital audio 
signal is conveyed from the processing unit to the D/A converters in which the 
digital signal is converted into an analog audio signal, The analog signal is 

20 conveyed to the speakers 24a, 24b for playback. 

The user of the mobile telephone is able to terminate the call for 
example by lifting the microphone 25 to the upper position, and the playback 
of music can continue. The playback of music can continue for example auto- 
matically from the point when the playback was interrupted as the call came in. 

25 The present MP3 compression makes it possible to store one min- 

ute of music in a one-Megabyte memory. Accordingly, for example an 8-Mega- 
byte memory card fits about eight minutes of music, a 16-Megabyte memory 
card about 16 minutes of music and a 64-Megabyte memory card slightly more 
than an hour of music. 

30 Alternatively, the MP3 player can be installed in a mobile telephone, 

in which case a music file, when being played, is first transferred over a Blue- 
tooth connection to the mobile telephone to be decoded by the MP3 player. 
The decoded audio signal is then sent over the Bluetooth connection to the 
headset to be listened to by the user. 

35 Alternatively, an FM radio receiver can also be integrated into the 

headset, giving the user the option to listen to a radio program in addition to 
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listening to the music files on the memory card. An FM radio receiver is light- 
weight, and can therefore be installed in the headband of the headset together 
with its basic user interface. The user interface of the FM radio receiver can 
also be introduced over the Bluetooth connection to the display of the mobile 
5 telephone, as can the rest of the user interface of the headset. 

In an alternative embodiment of the invention, a multimedia file in 
the AVI format is transferred over a Bluetooth connection from the mobile 
telephone 22 to the headset 21 . In this embodiment the headset comprises, in 
addition to earpieces, a separate display means. A multimedia player in the 

10 headset decodes said AVI file, allowing the user to follow the image on the 
display and listen to the sound with the earpieces. The display means may be 
for example a display, which is fastened to the headset 21 by means of a pivot 
and which the user can turn in front of the eyes when needed. Alternatively, a 
wrist TV set can be implemented, onto the display of which the image can be 

15 transferred along a cord. Instead of the AVI format, the multimedia file can 
also be in some other multimedia format, such as MPEG. 

Since the physical size of mobile telephones continues to diminish, 
it is increasingly difficult to integrate memory card slots into a mobile tele- 
phone. The size of a commercially available memory card is about 1 x 25 x 32 

20 mm, which means that the memory card slot takes up considerably more 
space in the mobile telephone. According to a preferred embodiment of the in- 
vention, at least one memory card slot is placed in the headset instead of the 
mobile telephone, and therefore space equal to a memory card slot is saved in 
the mobile telephone. Space is also saved in the mobile telephone because 

25 the electronics included in said memory card slot are also placed in the head- 
set. 

As was stated in association with an alternative embodiment of the 
invention, the user can transfer over a Bluetooth connection to storage, not 
only music files but also other information, such as audio/video files or other 

30 multimedia files for which there is no space in the limited memory (e.g. 4 
Megabytes) of the mobile station. Said files can be transferred back from the 
memory card over the Bluetooth connection to the mobile telephone if and 
when the user needs them in the mobile telephone. The processor MPU of the 
mobile telephone controls the transfer. The transfer of files from the memory 

35 of the mobile telephone to the memory card in the headset releases memory 
in the mobile telephone. 
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Alternatively, instead of or in addition to the memory card slot and 
the memory card, fixed memory can be placed in the electronics module of the 
headset to be used for music or other files of the user of the mobile telephone. 

The implementation and embodiments of the invention are de- 
5 scribed in the description only by way of example. It is obvious to a person 
skilled in the art that the invention is not restricted to the details of the above 
embodiments and that the invention can be implemented also in other forms 
without deviating from its characteristics. For example the software related to 
the invention can be implemented in several ways. The headset may also 

10 comprise only one earpiece instead of two. The headset may also comprise 
more than two speakers. The embodiments presented should be considered 
as illustrative, not restrictive. Hence the optional implementations and uses of 
the invention are only limited by the attached claims. Consequently, the differ- 
ent alternative embodiments of the invention, including equivalent embodi- 

15 ments, defined by the claims, are within the scope of the invention. 



